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IMPLEMENTATION OF VALUE ENGINEERING STUDY ALTERNATIVES

Recommendations for implementation of Value Engineering Study Alternatives are
indicated in the table below. Incorporate the VE alternatives recommended for
implementation to the extent reasonable in the design of the project.

SB SR 400 to NB I-85 Ramp:

A;If Description Sa;‘mfégw Implement Comments
ALIGNMENT (AN)
This recommendation
would contradict the
Need and Purpose of
the project which is to
provide freeway
Replace the flyover connectivity between
A the two regionally
ramp with a loop o gy
: g significant facilities,
using Lindbergh ) !
Drive. Exit SR 400 B i dTTlV"T
SB to a new stop light zmt I;%V ac?:ess
AN-3 | on Lindbergh, cross $17,476,838 No would be eliminated.

east over Lindbergh

S — Moving the exit point of

the new ramp would

onto the existing compound the current
IS{t?V ramp to NB I- congestion problem at
. the merge area between

SB SR 400 and SB I-85
Ramp. Contradicts

current GDOT policy to
develop a managed lane

system.
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ALIGNMENT (AN) Continued

Replace the flyover
ramp with a loop
using Lindbergh
Drive. Exit SR 400
SB to a new stop light
on Lindbergh, cross

This recommendation
would contradict the
Need and Purpose of
the project which is to
provide freeway
connectivity between
the two regionally
significant facilities,
and improve driver
expectancy. Moving
the exit point of the new
ramp would compound
the current congestion

AN4 | st over Lindbergh | 517:346.920 No | problem at the merge
Drive and turn left area between SB SR

400 and SB I-85 Ramp.
onto a new entry :

The recommendation
ramp to NB I-85 (for s el
the SB SR 400 to NB wou.} cause mgm can
I-85 Ramp) environmental impacts.

' Mitigation requirements
would dictate that the
entire ramp be placed
on a bridge structure
which would increase
the cost by
approximately $3
million.

SECTION (SN)

Use a 30-foot wide This should be dc"ne.

i i The 2-feet reduction
section with a 14-foot :
travel lane flanked by will be from the

i $1,949,181 Yes shoulder width, the

6-foot and 10-foot i 1 .
shoulders in lieu of a avel lane will remain

32-foot section.

16-foot.




NH-000-0085-02(153), Fulton County

P.I. No. 762380

Implementation of Value Engineering Study Alternatives

Page 3.

SECTION (SN) Continued

SN-2

Use a 28-foot wide
section with a 14-foot
travel lane flanked by
4-foot and 10-foot
shoulders in lieu of a
32-foot section (for
the SB SR 400 to NB
I-85 Ramp).

$2,725,498

No

Using a 4-foot inside
median reduces
horizontal sight distance
to the point that it will
only accommodate a
maximum design speed
of 40 mph. GDOT and
FHWA both
recommend that system
to system ramps achieve
a minimum of 45 mph
whenever possible. The
14-foot wide travel lane
does not meet
AASHTO’s minimum
width of 15-feet and is
not consistent with
GDOT Construction
Details for Interchange
Ramps (R-1, R-2 and
R-3), which all indicate
a travel lane width of
16-feet.

SN-3

Use a 26-foot wide
section with a 12-foot
travel lane flanked by
4-foot and 10-foot
shoulders in lieu of a
32-foot section (for
the SB SR 400 to NB
I-85 Ramp).

$3,609,536

No

Refer to the first
paragraph in VE
Recommendation SN-2,
above. Similarly, the
12-foot wide travel lane
does not meet
AASHTO’s minimum
width of 15-feet and is

_not consistent with

GDOT Construction
Details for Interchange
Ramps (R-1, R-2 and
R-3), which all indicate
a travel lane width of
16-feet.




NH-000-0085-02(153), Fulton County

P.1. No. 762380

Implementation of Value Engineering Study Alternatives

Page 4.
BRIDGE (BN)
Lower the profile of This should be done.
the SR 400 SB to I- The Bridge Office will
85 NB ramp by using use shallower beams to
steeper grades, lower the profile
BN-1 | minimum truck $94,039 Yes approximately 5 feet.
clearances and a 45 This will allow for the
mph design speed (for grades to be reduced
the SB SR 400 to NB without decreasing the
I-85 Ramp). design speed.
Use radially oriented
piers and eliminate
the skew on the pier Design .
BN-5 bents (for the SB SR Sijsatici Yes This should be done.
400 to NB I-85
Ramp).
The recommendation
would mix freeway
traffic with local traffic.
Implementing the
Add a new exit ramp recommendation would
from I-85 to Cheshire | Cost Increase complicate the freeway
BN-8 | Bridge Road to No guide signing along
improve traffic flow. (-$1,232,013) southbound SR 400,
would cause significant
ROW impacts, and
increase the
construction costs of the
overall project.
Southbound SR 400 TV —
to Northbound I-85 e
Reiiiin— Use {6l alternative was
: evaluated and the
span steel girders over dditional
BN.g | the -85 with 747 Design S
-9 ; No superstructure depth
precast concrete bulb Suggestion )
tees for all other requu:ed for the stedl
approach spans. span increases the
Riachs thi srsisbins of profile and of’fsets: the
; apparent cost saving.
columns required.




NH-000-0085-02(153), Fulton County
P.I. No. 762380

Implementation of Value Engineering Study Alternatives
Page 5.

SB I-85 to NB SR 400 Ramp:

Pine Street, add cost (-$2.828.850)
for new ROW, and

ALIGNMENT (AS)
This recommendation
Replace the would contradict the
Southbound 1-85 Need and Purpose of
ramp with a partial the project which is to
surface solution using provide freeway
Sidney Marcus connectivity between
Boulevard; tie new the two regionally
elevated off-ramp into significant facilities,
the west end of Cost Increase and to improve driver
AS-1 | Sidney Marcus, close No expectancy. Moving

the exit point of the new
ramp would compound

Southbound I-85
ramp with a full at-
grade solution using
Sidney Marcus
Boulevard; tie new
off-ramp from I-85
into the east end of
Sidney Marcus, and
add additional ROW
(for the SB 1-85 to
NB SR 400 Ramp).

AS-1A $174,392 No

include new wall on the current congestion

north side of Sidney problem at the merge

Marcus (for the SB I- area between SB SR

85 to NB SR 400 400 and SB I-85 Ramp.

Ramp). Would also cause
additional ROW
impacts.

Replace the

This recommendation
would contradict the
Need and Purpose of
the project which is to
provide significantly
improved connectivity
between the two
regionally significant
facilities, and to
improve driver
expectancy.
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ALIGNMENT (AS) Continued

The designer was
unable to replicate the
proposed alignment

P without impacting the

speed from 50 MPH _
to 40 MPH and SR 400 bridge (the

shorten the curve basis for the entire
AS3/4 | cadius from 1130 o | Sha14164 No Sesiigs llrﬁ;fi)n \;ﬁz
ggioﬁ&' rStRhe;)g g separate bridges at the
Ramp) off-ramp from I-85

- Southbound (required
by the GDOT Bridge
Office).

SECTION (SS)

The 14-foot wide travel
lane does not meet
AASHTO’s minimum
width of 15-feet and is
not consistent with
GDOT Construction
Details for Interchange
Ramps (R-1, R-2 and
R-3), which all indicate
Use 30 ft wide section a travel lane width of
with a 14 ft travel 16-feet. Redesign costs
lane flanked by 6 ft and other related costs
and 10 ft shoulders in would be $381,082 and
851 | Hewofa i Asecton. | O T0y028 No 1 ouid delay theproject
(for the SB I-85 to by 6-12 months.

NB SR 400 Ramp). Providing twin
structures in-lieu of a
single wide bridge with
future turn lanes
eliminates the option of
the future diamond
interchange. A different
type of interchange
would have to be
constructed, possibly a
partial clover leaf.
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SECTION (SS) Continued

SS-2

Use 28 ft wide section
with a 14 fi travel
lane flanked by 4 ft
and 10 ft shoulders in
lieu of a 32 ft section
(for the SB 1-85 to
NB SR 400 Ramp).

$840,269

Yes

This will be done with a
16-feet wide travel lane
with a left shoulder
width of 4-feet and a
right shoulder width of
8-feet, which equals a
total width of 28-feet.
The revised shoulder
widths would still
maintain minimum sight
distance requirements
for a 45 mph design
speed. The 16-foot
wide travel lane is
consistent with GDOT
Construction Details for
Interchange Ramps (R-
1, R-2 and R-3), which
all indicate a travel lane
width of

16-feet.

SS-3

Use 26 ft wide section
with a 12 ft travel
lane flanked by 4 ft
and 10 ft shoulders in
lieu of a 32 ft section
(for the SB I-85 to
NB SR 400 Ramp).

$1,262,210

No

See the first paragraph
in VE recommendation
SS-1 above. Similarly,
the 12-feet wide travel
lane does not meet
AASHTO’s minimum
width of 15-feet and the
12-feet wide travel lane
is not consistent with
GDOT Construction
Details for Interchange
Ramps (R-1, R-2 and
R-3), which all indicate
a travel lane width of
16-feet.
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BRIDGE (BS) Continued
After consulting with
Shorten the bridge the GDOT Office of
Bridge Design, this
span over Buford i
Highway from 170 ft bridge layout has been
to 165 ft and use 74 revised from a single
inch deep precast span to three spans
concrete bulb tee allowing the use of
BS-2 | . ders in I $161,840 No AASHTO beams with a
girders in lieu of steel T
glgtf.gfzr;gogﬁhe superstructure and bulb
400 Ramp) tees. The revised
s proposed design would
have a similar cost
savings to the VE
alternative.

Additional information was provided to FHWA by email (attached) and by letter from
Urban Design.

The Office of Engineering Services concurs with the Project Managet’s responses.

Approved: OJ\Q-Q m/JZG” Date: (0/ 8_ / 0?

Gerald M. Ross, P. E., Chief Engineer

4 \

/ = 0 y ' d }
Approved: L«c(«ug) U-th’k.m % Date: {7 105
I‘“ Rodney Barry, P.E., FHWA Division Administrator

i
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REW/DMF/LLM
Attachments

c: R. Wayne Fedora/Mindy Roberson/LaToya Johnson
Genetha Rice Singleton
Ben Buchan/Darrell Richardson/Charles Robinson
Albert Shelby
Chester Thomas
Paul Liles/Bill Ingalsbe/Bill Duvall/Judy Meisner
Amber Phillips
Mickey McGee
Ken Werho
Andres Netterville
Lakeshia Osborn
Lisa Myers
Matt Sanders
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FROM James B. Buchan, P.E., State Urban Design Engineer
TO Ron Wishon, Acting State Review Engineer
SUBJECT Value Enginecring Study Report Responses
This Office has received and reviewed the Value Engineering Study Final Report dated

January 26. 2009. The study has developed sixteen alternatives. The following are the
alternatives with Urban Design's recommendations for cach.

SB SR 400 to NB I-85 Ramp

VE Recommendation AN-3: Replace the flyover ramp with a loop using Lindbergh Drive.
Exit SR 400 SB to a new stop light on Lindbergh, cross east over Lindbergh Dr. and turn
left onto the existing HOV ramp to NB 1-85 (for the SB SR 400 to NB I-85 Ramp).

This recommendation calls for the replacement of the proposed flvover ramp and routing tratlic
via @ surface street (Lindbergh Drived through two closely spaced tratfic signals and eliminate
the currently operationally exclusive HOV access, This recommendation was estimated in the
VE Study to spve ST7.5 Million in constriction costs,

This recommendation would contradict the Need and Purpose of the project which is to provide
frecway system to system connectivity between the two regionally signiticant fucilities. and to
better satisty driver expectancy.  Additionaily, moving the exit point of the new ramp woukd
compound the current congestion problem at the merge area between SB SR 400 and SB -85
Ranip.

The recommendation would also eliminate the current HOV aecess and would contradict
current GDOT policy to develop a managed lane system.

Fhis sleermative is not recommended as a puart of this project,

¢ \Documents and SettingsdmyersDeskloplworking implementalions'762380°762386 imer 080317 VE report responses.doc
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VE Recommendation AN-4: Replace the flyover ramp with a loop using Lindbergh Drive.
Exit SR 400 SB to a new stop light on Lindbergh, cross east over Lindbergh Dr. and turn
left onto a new entry ramp to NB I-85 (for the SB SR 400 to NB I-85 Ramp).

This recomumendation calls for the new ramp o be added to the southeast of 1-85. Ranip
construction assumes the pavement can be placed on flIL 1t would appear that the ramp
parallels and enters NB 1-85 along with Buford Dr.

This recommendation woukl contradict the Nead and Purpose of the project which s to provide
frecway system to system connectivity between the two regionally significant facilities. and to
better satisty driver expectaney.  Additionally, moving the oxit point of the new ramp would
compound the current congestion problem at the merge arca between 8B SR 400 and SB 183
Ramp.

This recommendation was estimated in the VE Study to save S17.3 Million in construction
costs. However, the proposal presented by the Value Prgineering Team inaccurately assumes
the new ramp can be placed on fill material, Al arcas between -85 and the adjacent historic
district are deemed wetlands and comtain numerous streams.  The recommendation would cause
significant environmental impact. Mitigation requirements would dictate that the entive ramyp be
placed on a bridge structure which would mercase the construction cost by approximately 83
Million. which would decrease the estimated cost savings to approximately S14 Million,

Phis altevpative is not recommended as a part of this project.

VE Recommendation SN-1: Use 30 ft wide section with a 14 ft travel lane flanked by 6 ft
and 10 ft shoulders in licu of a 32 ft section (for the SB SR 400 to NB 1-85 Ramp).

This recommendation suggests reducing the ramp typical section width of 32+ by 2-#t, all
deducted from the lane width, This recommendation was estimated in the VE Study o save
S1.95 Million i construction costs,

Lo-1t wide travel lane with a lefi shoulder width of 6-11 and a right shoulder width of 8-, which
cquals a total width of 30-fi. The AASHTO  publication, A Pelicy on Geomerric Design of
Highvways and Streers, 2004, indicates on Page 838 “Divectional ramps with a design speed
over 40 mph should have a paved right shoulder width of S to T0-f and a paved lefl shoulder
width o' 1 o 6-11.7 The revised shoulder widths meet these criteria.

AASHTO also indicates in Exhibit 10-67, “Design for Tuming Roadways™, tor Case 11 {One-
lane, one-way operation — with provision for passing a stalled vehicley and Trathe Condition B.
a minimum total pavement width of 1911, is required. Since this total pavement width ineludes
paved shoulders, the effective minimum travel lane widih 15 15-ft.. which corresponds to the

{ *Documents and SettingsimyersiDesktopiworking implementationsi 7623801762380 inter 090317 VE report responses.doc
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nunimum total pavement width for Case | (One-lane, one way operation - no provision for
passing a stalled vehicle) and Traftic Condition B. The proposad 1o-1f wide travel lane exceeds
this eriterion. Traftic Condition B3 was used {or this project. since the design vear 24-hour truck
percemtages are 3.5 percent and 7.5 percent for SR 400 and -85, respectively.

AASHTO also indicates on Page 840 “Ramps on overpasses should bave the tull-approach
roadway width carried over the structure.”™ The bridge over -85 for the proposed ramp would
have the same shoulder widths as the roadway and theretore meet this recommendation.

The revised shouldder widths would stll maintain minimuen sight distance requirements for o 45
mph design speed,

The 16-fi, wide travel lane 18 consistent with GDOT Caonstruction Detatls for Interchange
Ramps (R-1, R-2 and R-3), which all indicate a travel lane width ot 16-4,

This alternative with the vartation s recomnended as a part of this project.

VE Recommendation SN-2: Use 28 ft wide section with a 14 ft travel lane flanked by 4 ft
and 10 ft shoulders in lieu of a 32 ft section (for the SB SR 400 to NB I-85 Ramp).

This recommendation suggests reducing the ramp typical section width by 4-it, ot which 2-1 15
deducted from the lane width and 2-1 is from the inside shoulder. This recommendation was
estimated in the VE Study to save $2.73 Million i construction costs.

Using a -1t wmside median reduces horizontal sight distance to the point that it will only
accommodate a maximum design speed of 40 mph. GDOT and FHWA both recommend that
svstem to system ramps achieve a minimun of 45 mph whenever possible,

The T4- 11 wade traved lance does notmeet AASHTO s munimum width of 15-#, from Exubit [0-
67, which s deseribed in the previous explanation for VE Recommendation SN-1. The 1411,
wide travel Tane s pot consistent with GDOT Construction Details for Interchange Ramps (R- 1.
R-2 and R-3) which all indicate a travel fane width of 16-4

This alternative is pot reconnmended as a part of this project.

VE Recommendation SN-3: Use 26 ft wide section with a 12 ft travel lane flanked by 4 ft
and 10 ft shoulders in lieu of a 32 ft section (for the SB SR 400 to NB I-85 Ramp).

This recommendation sugeests reducing the ramp typical section width by 6-1f, Ofwhich 4-1 1s
deducted trom the fune width and 2-ft is from the inside shoulder. This recommendation was
estimated in the VE Study to save $3.61 Million in construction cost,

Using a 4-t1 inside median reduces horizontal sight distance to the point that i will only

C'Documents and SettingsimyersiDesktopiworking implementations' 7623801762380 inter 090317 VE report responses.doc
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accommiodate a maximum design speed of 40 mph. GDOT and FHWA both recommend that
system to system ramps aclhies e a mmemum of 45 mph whenever possible.

Stmilar to VI Reeommendation SN-2, the 124 wide travel lane does not mect AASHTO s
mirimuin width of 15-1 trom Fxhibit 1067, which is described m the previous explanation for
VI Recommendation SN-L 0 The 12-fi. wide travel lane 1w not consistent with GDOT
Construction Details for Interchange Rampe (R-1, R-2 and R-3), which all indicate a travel lane
width of 16-1i,

This alternative is not recommended as a part of this project.

VE Recommendation BN-1: Lower the profile of the SR 400 SB to I-85 NB ramp by using
steeper grades, minimum truck clearances and a 45 MPH design speed (for the SB SR 400
to NB [-85 Ramp).

Fhis recommendation assumes a structure depth developed but not vet approved by the GDOT
Othee of Bridge Design. This recommendation was estimated i the VE Study to save
SUF.039.00 1y construction costs.

The carrent GDOT Office of Bridge Doesign approved concept structure type uses 74" Bulb Tee
AASHTO beams which will allow the profile to be lowered approximately five feet throughout
the fength of the structure, This will allow for the grades 1o be reduced without decreasing the

design speed,
This alternative with the variption s reconmmiended as a part of this project,

VE Recommendation BN-5: Use radially oriented piers and eliminate the skew on the pier
bents (for the SB SR 400 to NB 1-85 Ramp).

This recommendation proposes reorienting a skewed pier and using radial orlented piers
mstead.

The current GDOT Office of Bridge Design approved coneept structure type uses radially
oriented piers. The estimate cost savings for this recommendation cannot be estimated at this
timse based on the himtted information that is available related to the bridee construction details,
This alternative is recommended as a part of this project.

VE Recommendation BN-8: Add a new exit ramp from 1-85 to Cheshire Bridge Road to

improve traffic flow,

Fhis recommendation suggests addmg an additional exit point along the ramp i an already
CDocuments and Setlingsmyers'Desktopiworking implementalionsi76238040762380 inter 090317 VE report responses. doc
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congested mnterchange. This recommendation was estimated in the VE Study to cost an
additional $1.23 Million in construction costs,

The recommendation would mix system to system freeway  tratfic with local  traffic,
Additionally, implementing the recommendation would complicate the freeway guide signing
along Southbound SR 400, would cause significant R W impacts, and increase the construction
costs of the overall project.

Phis adternative is not recommended as a part of this project.

VE Recommendation BN-9: Southbound SR 400 to Northbound 1-85 Ramp - Use long
span steel girders over the I-85 with 74" precast concrete bulb tees for all other approach
spans. Reduce the number of columns required.

This recommendation suggests using a combination superstructure type with bulb tees in all
focations except over 1-85 where a steel span will be used.

The steed span alternative was evaluated and the edditional superstructure depth required for the
steel span inercases the profile and offsets the apparent cost saving,

I iis alternative is not recommended as a part of this project.

SB 1-85 to NB SR 400 Ramp

VE Recommendation AS-1: Replace the Southbound I-85 ramp with a partial surface
solution using Sidney Marcus Boulevard; tie new elevated off-ramp into the west end of
Sidney Marcus, close Pine Street, add cost for new ROW, and include new wall on north
side of Sidney Marcus (for the SB [-85 to NB SR 400 Ramp).

This recommendation calls tor the replacement of the proposed ramp and routing trattic via a
surface street option. This recommendation was estimated in the VE Study to cost an addstional
S2.83 Millhion i construction costs,

This recommendation would contradict the Need and Purpose ot the project which is 1o provide
freeway system to system connectivity between the two regionally signiticant facilities, and to
better satisfy driver expectancy, Additionally, by moving the exit pomt of the new ramp would
compound the current congestion problem at the merge arca between SB SR 400 and SB 1-85
Ramp. This recommendation would also cause additional R/W impacts.

This alternative is not recommended as a part of this project.
VE Recommmendation AS-1A: Replace the Southbound I-85 ramp with a full at-grade

solution using Sidney Marcus Boulevard; tie new off-ramp from 1-85 into the east end of
C:\Documents and Settings'lmyersiDesktopiworking implementations' 762 3800762380 inter 090317 VE report responses.doc
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Sidney Marcus, and add additional ROW (for the SB I-85 to NB SR 400 Ramp).

This recommendation calls for the replacement of the proposed ramp and routing traltic via a
Wll surface street option. This recommendation was estimated in the VE Study to save
5174.392.00 1 construction costs,

This recommendation would contradict the Need and Purpose of the project which is 1o provide
significantly improved connectivity between the twe regionally signiticant facilities, and (o
better satisfy driver expectancy.

Fhis alternative is not recommended as a part of this project.

VE Recommendation AS-3/4: Reduce the design speed from 50 MPH to 40 MPH shorten
the curve radius from 1130 ft to 600 ft (for the SB 1-85 to NB SR 400 Ramp).

This recommendation proposes reducing the existing design speed and implementing the use of

a compound curve consisting of 6007 radius oHowed by a short 5007 radius curve, This
recommendation was estimated in the VE Study to save 131 Million in construction cost,

The designer was unable to replicate the proposed alignment without impacting the SR 400
bridge (the basis for the entire savings listed) while also maintaining two separate bridges at the
off-ramp tfrom [-85 Southbound (required by the GDOT Bridge Group).

This alternative is not recommiended as a part of this project,

VE Recommendation SS-1: Use 30 ft wide section with a 14 ft travel lane flanked by 6 ft
and 10 ft shoulders in lieu of a 32 ft section (for the SB 1-85 to NB SR 400 Ramp).

This recommendation suggests reducing the ramp typical section width by 2-ft, all deducted
from the Tane width, This recommendation was estimated i the VE Study (o save S412.328.00

In canstruction costs,

Phe AASHTO  publication, A Policy en Geometric Design of Highways and Streets, 2004,
indicates in Exhibit 10-67, "Design tor Turning Roadways™, for Case [ (One-lane, one-way
operation - with provision tor passing a stalled vehicle) and Traffic Condition B. a minimum
total pavement width of 19-11, s required.  Since this total pavement width includes paved
shoulders, the effective mintmim tavel Line width s 15-fl. which corresponds o the
mintmum total pavement width for Cuse 1 (One-lane, one way operation — no provision for
passing a stalled veliele) and Traffic Condition B, The 14-1 wide travet lane in this VI
Recommendation S5-1 does not meet this eriterion,  Trattic Condition 3 was usad for this
project, smee the design vear 24-hour truck percentages are 3.5 percent and 7.5 percent tor SR
J00 and 185, respectively, The - wide travel lane is not consistent with GDOY
Construction Detatls for Interchange Ramps (R-1, R-2 and R-3 ). which all indicate a travel fune
C\Documents and SettingstimyersiDesktopsworking implementations' 7623805762380 inter 0903 | 7 VE report responses. dog
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width of 16-1i.

Phis alternative is not recommended as a part of this project,

VE Recommendation SS-2: Use 28 ft wide section with a 14 ft travel lane flanked by 4 ft
and 10 ft shoulders in licu of a 32 ft section (for the SB I-85 to NB SR 400 Ramp).

Fhis recommendation suggests reducing the ramp typieal section width by 4-1i, ofwhich 2-# is
deducted from the lane width and 2-10 15 Ivom the owtside shoulder, This recommendation was
estimated in the VE Study 1o save S840,269.00 in construction cost,

The recommended chiange to the proposed design that vanes from the VI recommendation is a
Po- 41 wide travel fane with o left shoulder width of 4-f and a right shoulder width ot 81t which
caualds a total width o 28-11, The AASHTO  pubhication, A Policy on Geometric Design of
Higlhways and Streets. 20040 indicates on Page 838 “Directional ramps with o design speed
over 40 mph should have o paved right shoulder width o' 8 to 10-1 and a paved lefi shoulder
width of T o 6-1017 The revised shoulder widths meet these eriteria

AASHTO also indicates in Exhibit 10-67, “Design tor Turning Roadways™, tor Case 11 (One-
lane, one-way operation - with provision for passing a stalled vehicle) and Traffic Condition B,
a minmmun total pavement width of 19-41 is required. Since this total pavement widih ineludes
paved shoulders, the effective mimmuny travel Tane width s 15-ft.. which corresponds 1o the
minimum total pavement width tor Case | (One-lanc. one way operation 10 proviston for
passing a stalled vehicle) and Traltic Condition B, The proposed To-1 wide travel lane exceads
this eriterion. Trattic Condition B was used tor this project, since the design year 24-hour truck
percentages are 3.5 pereent and 7.5 percent for SR 400 und -85, respeetively,

AASHTO also indicates on Page 840 “Ramps on overpasses should have the full-approach
roadway width carried aver the structure.”™ The bridge over 1-85 tor the proposed ramp would
have the samie shoulder widths as the roadway and therelore meet this recommendation,

The revised shoulder widths would stilh maintin minimum sight distance requirements for a 438
mph design speed,
Ramps (R-1, R-2 and R-3)0 which all indicate a travel lane wadth ot To-fl,

This alternative with the vanation is recommended as a part of this project.

VE Recommendation SS8-3: Use 26 ft wide section with a 12 ft travel lane flanked by 4 ft
and 10 ft shoulders in lieu of a 32 ft section (for the SB 1-85 to NB SR 400 Ramp).

Using o 10-11 owtside moedian (mside of curve) s a viable option but this would limit the
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available width for mancuvermg around a traltic ineident. This recommendation was estimated

i the VE Study to save $1.26 Milhion in construction costs,

This recommendation suggests reducing the ramp typical section width by 6-f1, Four feet is
deducted trom the lane width and 2-111s from the outside shoulder.

Similar to VE Recommendation 88-1, the 12-f wide travel fane does not meet AASHTO's
minimum width of [5-1, from Exhibit 10-67, which is deseribed in the previous explanation for
VIEE Recommendation 85-1. The [2-, wide travel lane s not consistent with GDOT
Construction Detatls for Interchange Ramps (-1, R-2 and R-3 ) which all indicate atravel fane
width of 16-11.

This alternative is not recommended as a part of this project.
VE Recommendation BS-2: Shorten the bridge span over Buford Highway from 170 ft to
165 ft and use 74 inch deep precast concrete bulb tee girders in lieu of steel plate girders

(for the SB 1-85 to NB SR 400 Ramp).

This recommendation suggests using bulb tee girders by shortenmg the bridge. This
recommendation was estimated in the VE Study (o save S161.840.00 in construction costs.

After consulting with the GDOT Office of Bridge Design, this bridge layout has been revised
from a smigle span to three spans aliowing the use ol AASHTO beams with a shallower
superstructure and bulb tees. The revised proposed design would have a similur cost savings to
the VE alternative,

This alternative is not recommended as a part of this project.

JBB:AVS

CiDocuments and SettingsImyersiDesklopiworking implementations 762 3804762380 inter 090317 VE repon responses.doc



From: Shelby, Albert

Sent: Friday, April 24, 2869 12:15 PM

To: Fadool, Douglas

Subject: VE Study Report for NH-80€-0085-02(153), Fulton County, PI No. 762380

We are going to discuss with her next week.

From: Fadool, Douglas

To: Shelby, Albert

Sent: Fri Apr 24 ©67:40:14 2009

Subject: RE: VE Study Report for NH-000-0085-02(153), Fulton County, PI No.
762388,

Have you heard back from Mindy yet?

From: Myers, Lisa

Sent: Thursday, April 16, 2009 108:03 AM

To: melinda.roberson@dot.gov

Cc: Fadool, Douglas; Latoya.Jlohnson@dot.gov; R.Wayne.Fedora@dot.gov; Shelby,
Albert

Subject: VE Study Report for NH-8008-0885-82(153), Fulton County, PI No. 762389,

Mindy,

I forwarded your comments to Albert. He is going to look into SN-1 and SN-2 and
get back to us. He may contact you for more info. In the meantime, we’ll hold
off on processing the implementation letter until we resolve these 2 issues,

Lisa

From: melinda.roberson@dot.gov [mailto:melinda.roberson@dot.gov]

Sent: Wednesday, April 15, 2089 9:00 AM

To: Myers, Lisa

Cc: Fadool, Douglas; Latoya.Jlohnson@dot.gov; R.Wayne.Fedora@dot.gov
Subject: RE: VE Study Report for NH-000-8085-82(153), Fulton County, PI No.
762380

Lisa,

At this time, FHWA does not concur with the variation proposed for
recommendations SN-1 or 55-2. We concur that using a 8’ shoulder width meets the
referenced language from the Green Book, however, we feel there should to be a 2’
offset to the face of barrier for a total distance of 18 from edgeline to face
of barrier, especially considering that there is some consideration being given
to semitrailer vehicles in the design. Please refer to page 314-315 of the 2004
Green Book.

FHWA concurs with all other recommendations in the report. Please advise us how
you would like to proceed.

Thanks,

Mindy Roberson



From: Myers, Lisa [mailto:lmyers@dot.ga.gov]

Sent: Wednesday, April 88, 2809 2:36 PM

To: Roberson, Melinda <FHWA>

Cc: Fadool, Douglas

Subject: FW: VE Study Report for NH-©80-0@85-82(153), Fulton County, PI No.
762380

Melinda,

Here are the responses to the questions you sent this morning. Please let
Douglas or me know if you need anything else.

Lisa

fFrom: Shelby, Albert

Sent: Wednesday, April @8, 2089 2:39 PM

To: Myers, Lisa

Cc: Fadool, Douglas; Robinson, Charles A.

Subject: FW: VE Study Report for NH-800-0085-02(153), Fulton County, PI No.
762380

Below and attached are the answers to Melinda's questions.

Thanks,
Albert V. Shelby, III

From: Keith Strickland [mailto:KStrickland@HNTB.com]

Sent: Wednesday, April ©8, 2089 11:56 AM

To: Shelby, Albert

Cc: Robinson, Charles A.

Subject: RE: VE Study Report for NH-000-0085-02(153), Fulton County, PI No.
762380

Albert,

My responses are indicated in red font and I have attached a markup of the
typical sections.

Keith

Recommendation SN-1: Is there barrier along the left and/or right side of
this ramp? VYES If on the left, was sight distance verified?  YES, that is why
the shoulder was increased to & ft. If on the right, is there a 18° shoulder and
then a 2’ offset to barrier or is it 18’ from edgeline to face of barrier? (If
it is easier, you can just provide a typical for this ramp) The original VE
recommendation was to reduce lane width by 2 ft and maintoin 1@ ft right
shoulder. HNTB's response was to maintain 16 ft travel lane and reduce outside
shoulder from 16 ft to 8 ft (from edge of travel to face of barrier). I have
included a markup of the original typical section to illustrate this change
(Sheet 2 of 2).

Recommendation BN-1: What is posted speed of mainline for 400 and I-85 at
this location? Both are 55 mph.



Recommendation S5-2: Is there barrier along the left and/or right side of
this ramp? YES If on the right, is there a 18’ shoulder and then a 2’ offset to
barrier or is it 18’ from edgeline to face of barrier? The original VE
recommendation was to reduce lane width by 2 ft and reduce the right shoulder
width by 2 ft to 18 ft  (from edge of travel to face of barrier). HNTB's
response was to maintain 16 ft travel lane and reduce outside shoulder width by
4 ft from 12 ft to 8 fr (from edge of travel to face of barrier). I have included
a markup of the original typical section to illustrate this change (Sheet 1 of
2). Please note when reviewing Sheet 1 of 2 that the current concept has the
proposed SR 468 NB bridge as a completely separate structure; therefore, the
original typical section in the two-lane area where the SR 13 and SR 409 ramps
overlap does not apply.



Gerald M. Ross, P.E., Commissicner/Chief Engineer DEPARTMENT OF TRANSPORTATION

One Georgia Center, 600 West Peachtree Streel, N
Atlarta, Georgla 30308
Telephone: (404) 531-1000

May 1, 2009

Mr. Rodney Barry

Attn: Ms. Melinda Roberson

Federal Highway Administration (FHWA) — Georgia Division
61 Forsyth St. SW

Atlanta, Georgia 30303

Re:  Project NH000-0085-02(153), Fulton County - P.I. No. 762380 - SR 400/1-85 Connector
Ramps Minimum Shoulder Widths for Ramps

Dear Ms. Roberson:

The Georgia Department of Transportation (GDOT) Office of Urban Design and the project consultant HNTB
have further reviewed pages 314-315 of the 2004 Green Book as suggested by FHWA. Please see the response
below regarding proceeding forward with the VE recommendation for proposed ramp design showing an 8-ft
outside shoulder width for the I-85 southbound to SR400 northbound ramp and the -85 northbound to SR400
southbound ramp. The FHWA comment is listed below followed by the response from HNTB which includes
their interpretation of the Chapter 4 section titled "Width of Shoulders" from pages 314-315 of the AASHTO
2004 Green Book along with supporting excerpts from the 2004 Green Book. The GDOT- Office of Urban
Design concurs with the response provided below by HNTB.

FHWA Comment on the VE Study recommendations — Melinda Roberson
Af this time, FHWA does not concur with the variation proposed Jor recommendations SN-1 or SS-2. We

concur that using a 8' shoulder width meets the referenced language from the Green Bock, however, we feel
there should to be a 2 offset to the face of barrier for a total distance of 10° from edgeline to face of barrier,

especially considering that there is some consideration being given lo semitrailer vehicles in the design. Please

refer to page 314-315 of the 2004 Green Book.
FHWA concurs with all other recommendations in the report, Please advise us how you would | ike to proceed.
HNTB Response — Keith Strickland

HNTB's understanding of the Chapter 4 section titled "Width of Shoulders”, pages 314-315 of the AASHTO
2004 Green Book is as follows:

The 2nd paragraph of this section that includes the following text - "Where roadside barriers, walls, or other
vertical elements are present, it is desirable to provide a graded shoulder wide enough that the vertical
elements will be ofset a minimum of 0.6 m [2 fi] from the outer edge of the usable shoulder." only pertains (o
roadway sections (i.¢., only roadway scctions would have graded shoulders) and not the proposed ramp bridges.




Ms. Roberson
Page 2
May 1, 2009

The last paragraph in this same section includes the following text - "Shoulders on structures should normally
have the same width as usable shoulders on the approach roadways." is the guidance for shoulders on bridges.
The subsequent text in this last paragraph only discusses cases where structure shoulder widths may need to be
less than (not greater than) the approach usable shoulder widths. This last paragraph also includes a reference to
Chapter 10 of the Green Book, which was also referenced in the VE Responses for Recommendations SN-1 an
S8-2 as follows:

"The AASHTO publication, 4 Policy on Geometric Design of Highways and Streets, 2004, indicates on page
838, “Directional ramps with a design speed over 40 mph should have a paved right shoulder width of 8 1o 10 ft
and a paved left shoulder width of I to 6 f.” The revised shoulder widths meet these criteria.

The next to the last bullet in this same list on page 840 under "Shoulders and lateral clearances” also describes
the widths of shoulders on structures, It states "Ramps on overpasses should have the full approach roadway
width carried over the structure.” HNTB's interpretation of full approach roadway width as described in this
reference is the travel lane width plus any usable shoulder width, which is consistent with our understanding of
the section in Chapter 4, Cross Secticn Elements, described above.

The GA400 Corridor allows limited access for semi-trailer vehicles. The truck percentages for the GA400
Corridor within the project limits is 3.5% for the design and build years according the project’s traffic studies.
This minimal truck percentage further supports the adequacy of the 8 ft outside shoulder width.

Based on the aforementioned information, it was HNTB's and the GDOT- Office of Urban Design’s
understanding that the AASHTO Green Book did not require the additional 2 ft of shoulder width (increasing 8
fi to 10 f) o the proposed ramp bridges. Additionally, moving forward with the proposed design using the 8’
outside shoulder width would result in a significant cost savings. The VE Recommendations SN-1 and §3-2
were estimated in the VE Study to save approximately $1,950,000 and $840,269, respectively in construction
cost.

If you have any additional qucstioﬁs or concerns, please contact Charles Robinson or Albert Shelby at 404-631-
1675.

Sincerely,

Qo 5. it

James B. Buchan, P.E.
State Urban Design Engineer
fuk
JBB:car N’S
Attachments:
Mark-ups of proposed GA400/1-85 Connector Ramps (2 pages)
Excerpts from 2004 AASHTO Green Book (pgs. 314-315 and 838-840)




AASHTO—Geometric Design of Highways and Streels
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Well-designed and properly maintained shoulders are needed on rural highways with an
appreciable volume of waffic, on freeways, and on some types of urban highways. Their
advantages include:

o Space is provided away from the traveled way for vehicles 1o stop because of
mechanical difficulties, flat tires, or other emiergencies.

o Spaceis provided for motorists to stop occasionally to consult road maps or for other
rzasons. ;

» Space is provided for evasive maneuvers 10 avoid potential crashes or reduce their
severity.

o The sense of openness created by shoulders of adequate width contributes to driving
ease and reduced siress. .

o Sight distance is improved in cut sections, thereby potentially improving safety.

o Some types of shouiders enhance highway aesthetics.

o Highway capacity 1 improved because uniform speed is encouraged.

e Spaceis provided for maintenance operations such as Snow removal and stoTage.

o Lateral clearanceis provided for signs and guardrails.

o  Storm water can be discharged farther from the traveled way, and seepage adjacent 10
the traveled way can be minimized. This may directly reduce pavement breakup.

o  Structural support is given to the pavement.

e Space is provided for pedestrian and bicycle use, for bus stops, for occasional
encroachment of vehicles, for mail delivery vehicles, and for the detouring of traffic
during construction.

Tor further information on other uses of shoulders, refer 10 NCHRP Report 254, Shoulder
Geomelrics and Use Guidelines (6)-

Urban highways generally have curbs along the outer lanes. A stalled vehicle, during pesk
hours, disturbs traffic flow in all lanes in that direction when the outer lane ssrves_dlrough-trafﬁc.
Where on-sirect parking js permitted, the parking lane provides some of the same services listed
above for shoulders. Parking laoes are discussed later in this chapter in the section on “On-Street
Parking.”

Degsirably, & vehicle stopped on the shoul ge of the traveled way by at
jeast 0.3 m [1 ], and preferably by 0.6 m [2 ft]. This preference has Jed to the adoption of 3.0m
[10 ft] as the normal shoulder width (hat should be provided along high-type facilities. In difficult
terrain and on low-volume highways, shoulders of this width may not be practical. A minimum
shoulder width of 0.6 m [2 ft} should be considered for the lowest-type highway, and a 1.8-10
2.4-m [6- to 8- shoulder width is preferable. Heavily traveled, high-speed highways and
highways carrying large pumbers of trucks should have usable shoulders at least 30m [10f1]
wide and preferably 3.6 m [12 ft] wide; however, widths greater than 3.0 m {10 ft] may encourage
upauthorized use of the shoulder as a travel lane. Where bicyclists and pedestrians arc to be
accommodated on the shoulders, 8 minimum usable shoulder width (i.e., clear of rumble strips) of

314
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Cross Section Elements

1.2 ta [4 ft) should be used. For additional information on shoulder widths to accommaodate
bicycles, sec the AASHTO Guide for the Development of Bicycle Fucilities (7). Shoulder widths
for specific classes of highways arc discussed in Chapters 5 through 8.

Where roadside barriers, walls, or other vertical elements are present, it is desirable to
provide a graded shoulder wide eoough that the vertical clements will be offset & minimum of
0.6 m [2 ft] from the outer edge of the usable shoulder. To provide lateral support for guardrail
posts and/or clear space for lateral dynamic deflection of the particular barrier in use, it may be
appropriate to provide a graded shoulder that is wider than the shoulder where no vertical
elements are present. On low-volume roads, roadside barriers may be placed at the outer edge of
the shouider; however, a minimum clearance of 1.2 m [4 ft] should be provided from the traveled
way to the barrier. '

Although it is desirable that a shoulder be wide enough for a vehicle to be driven completely
off the traveled way, narrower shoulders are better than none at all. For cxample, when a yehicle
making an emergency S1op can pull over onto a DATOW shoulder such that it occupies only 0.3 to
1.2m [l to 4 fi] of the traveled way, the remaining rraveled way width can be used by passing
vehicles. Partial shoulders ar¢ sometimes used where full shoulders are unduly costly, such as on

long (over 60 m [200 ft]) bridges or in mountainous terrain.

Regardless of the width, a shoulder should be continuous. “The full benefits of a shoulder are
not realized unless it provides a driver with refuge at any point along the traveled way. A
continuous shoulder provides a sense of security such that almost all drivers making eroergency
stops will leave the traveled way. With intermittent sections of shoulder, however, some drivers
will find it necessary to stop on the traveled way, creating an undesirable situation. A continuous
paved shoulder provides zn area for bicyclists to operate without obstructing faster moving motor
vehicle traffic. Although continuous shoulders are preferable, narrow shoulders and intermittent
shoulders are superior to no shoulders. Intermittent shoulders are briefly discussed below in the
section on “Turnouts.”

Shoulders on structures should normally have the same width as usable_shaulders on the
approach roadways. As previously discussed, the narrowing or loss of shoulders, especially on
structures, may cause serious operational and safety problems. Long, Tigh-cost structures usually
warrant detailed special studies to determine practical dimensions. Reduced shoulder widths may
be considered in rare cases. A discussion of these conditions is provided in Chapters 7 and 10.

Shoulder Cross Sections

Important elements in the latcral drainage systems, shoulders should be flush with the
roadway surface and abut the edge of the traveled way. All shoulders should be sloped to drain
away from the traveled way on divided highways with & depressed median, With a raised narrow
median, the median shoulders may slope in the same direction as the traveled way. However, in
regions with snowfall, median shoulders should be sioped to drain away from the traveled way 10
avoid melting snow draining across travel lanes and refreczing. Ali shoulders should be sloped
sufficiently o rapidly drain surface water, but not 0 the extent that vehicular use would be
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Width and cross section. Ramp traveled-way widths arc governed by the type of operation,
curvature, and volume and type of traffic. It should be noted that the roadway width for a tuning
roadway includes the traveled-way width plus the shoulder width or equivalent clearance outside
the edges of the traveled way. The scction “Widths for Turning Roadways” in Chapter 3 may be
referenced for additional discussion on the treatments at the edge of traveled way. Design widths
of ramp traveled ways for various conditions are given in Exhibit 10-67. Values are shown for
three general design traffic conditions, as follows:

Traffic Condition A—predqminantly P vehicles, but some consideration for SU trucks.

Traffic Condition B-—sufficient SU vehicles to govem design, but some consideralion for
semitrailer vehicles.

Traffic Condition C—sufficient buses and combination trucks to govern design.

Traffic conditions A, B, and C are described in broad terms because design traffic volume
data for each type of vehicle are not aveilable to define these traffic conditions with precision in
relation o traveled-way width. In general, traffic condition A has a small volume of trucks or
only an occasional large truck, iraffic condition B has a moderate volume of trucks (in the range
of 5 to 10 percent of the total traffic), and traffic condition C has more and larger trucks.

Shoulders and lateral clearances. Design values for shoulders and lateral clearances on the
ramps are as follows:

e  When paved shoulders are provided on ramps, they should have a uniform width for the
full length of ramp. For one-way operation, the sum of the right and left shoulder
widths should not exceed 3.0 to 3.6 m {10 to 12 ft]. A paved shoulder width of 0.6 to
1.2m [2 to 4 ft] is desirable on the left with the remaining width of 24 to 3.0m [8 to
10 ft] used for the paved right shoulder.

e  The ramp traveled-way widths from Exhibit 10-67 for Case II and Case LIl should be
modified when paved shoulders are provided on the ramp. The ramp traveled-way
width for Case Ii should be reduced by the total width of both right and left shoulders.
However, in no case should the ramp traveled-way width be less than needed for Case L.
For examople, with.condition C and & {25-m [400-f] radius, the Case Il ramp traveled-
way width without shoulders is 6.4 m [21 f]. If a 0.6-m {2-f1] left shoulder and a 2.4-m
[8-ft] right shoulder are provided, the minimum ramp traveled-way width should be

- 4.8 m[15 ft].

o Directional ramps with a design speed over 60 km/h [40 mph) should bave 2 paved
right shoulder width of 2.4 to 3.0 m {8 to 10 ft] and a paved [eft shoulder width of 0.3 to
1.8 m |1 to 6 ft].

s For frecway ramp terminals where the ramp shoulder is narrower than the freeway
shoulder, the paved shoulder width of the through lane should be carried into the exit
terminal, It should also begin within the entrance terminal, with the transition to the
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AASHTO—Geometric Design of Highways and Streets

narrower ramp shoulder accomplished gracefully on the ramp end of the terminal.
Abrupt changes should be avoided,

®  Ramps should have a lateral clearance on the right outside of the edge of the traveled
way of at least 1.8 m [6 fi], and preferably 2.4 to 3.0 m [8 to 10R), and a latera]
clearance on the left of at least 1.2 m [4 ft] beyond the edge of traveled way.,

®  Where ramps pass under structures, the total roadway width should be carried through
the structure, Desirably, structural supports should be located beyond the clear zone, As
a minimum, structural supports should be at least 1.2 m [4 ft] beyond the edge of paved
shoulder. The AASHTO Roadside Design Guide (3) provides guidance on clear zone
and the use of roadside barriers,

*  Ramps on overpasses should have the full approach roadway width carried over the
structure,

*  Edge lines or some type of color or texture differentiation between the traveled way and
shoulder is desirable,

Shoulders and curbs, Shoulders should be provided on ramps and ramp ferminals in
interchange arcas to provide a space that is clear of the traveled way for emergency stopping, to
minimize the effect of breakdowns, and to aid drivers who may be confused.

Ramps at interchanges should be designed without curbs. Curbs should be considered only
to facilitate particularly difficult drainage situations, suck as in urbag arcas where restrictive
right-of-way favors enclosed drainage. In some cases, curbs are used at the ramp terminals but are
omitted along the central ramp portions. Where curbs are not used, full-depth paving should be
provided on shoulders because of the frequent use of shoulders for turning movements.

On low-speed facilities, curbs may be placed at the edge of roadway. Vertical curbs are
seldom used in conjunction with shoulders, except where pedestrian protection is needed. Where
curbs are used on high-speed facilities, sloping curbs should be placed at the outer edge of the
shoulder. Because of fewer restrictions and more liberal designs in rural arcas, the need for curbs
seldom arises. See Chapter 4 for a full discussion of shoulder cross-section elements, '

Ramp Terminals

The terminal of a ramp is that portion adjacent to the through traveled way, including speed-
change lanes, tapers, and islands. Ramp terminals may be the at-grade type, as at the crossroad
terminal of diamond or partial cloverleaf interchanges, or the free-flow type where ramp traffic
merges with or diverges from high-speed through traffic at flat angles. Design elements for the at-
grade type are discussed in Chapter 9, and those for the free-flow type are discussed in the
following sections. i

Terminals are further classified as either single or muitilane, according to the number of
lanes on the ramp at the terminal and as cither a taper or parallel type, according to the
configuration of the speed-change lane,

840




Z 301 133HS @BEZIL ON Id

(EGHZ8-G800-008HN

SNOI1J3S WIIdAL SdWvl MOLJINNOD G8-1 /80F ¥S ermnay @ANH

TN IWIG

ONAOBHIYON @8¥ HS 0L ONNOBHINGS S8-1

)
rwyrieg

2P Ineys

:Ou &

CNNOSHIHON 0@F HS/ONNOGHLNOS (E1 ¥S) AYMHOIH OMO4NY
01 ONNOBHINGS 68-1

el B el 3
a8

witdy plidsg prrodoid Bust yeavay Bvy .
o ] T2 7]

'S 2omyonags W.H,WLQQQUW 2q )T
bpvg 0ot Js wosederd ywe ciyg buipsixg
.EO_WU,._QQ‘.Q Lumci Qu ...u_ CQ‘_JTU@W ﬂ..&..h




PROJECT PLAN

M 2
- ' E s

Sudrey Matcas By . I : @
e

L L

R L < s

aF . I.
. ';? o L ; ,.u..
L - ot . o
LB G £, b = = 2
W T F :
. i \ X A
- ? T syttt
o L /8
[} Q 1:‘;
§ :‘:
& : y
g~ £ .
@ < é“ ¥
; ¥4 ;
& % {u \J
g " 5.
R 3 S4
o F=
E 5 23
= Sy . =
= et Aty L E
B
-
m

74



I Vil

IEQ M) M spannbay Ipud] SusHERLApuD ) pAEIRY
HO weumnbay SUONEMRY Bwpuayg - suondgy IMIjAIY Japu;y
gy saeIFa LK) :Ag pannbyy 1paI] PUL]y WISAG MOH U 3T R0 11 paaed "Pad
o (SN OFOISATLNHERLIN-D “IONVIIDEILINI WA
SUD I EHAS GIOPWT] SNV D QAN DD EnLLRT
LOPE1-T] MITAHY ¥OS SNTd ONTS Qe
B0-LT-f NHYWHVH 6002 Ad O34 009 ¥rrS QIAAVILO- pulo0-s £800-1 THSO-TL 1y TFunwwradosg
paanbas (g | eeld Fewepy vonruodsues | nmmgiuds parapisued poload [ARjeg AU07 fiom Buwurg
CAGTAN NOLLYDIHLLON WAl
tedvLtip) papeuy ;
o 45 R : 80T 1 HOSAHIELAP oM S0 P22 YPMPSONAYH KIA
Jurnq ulaouny pazieul ANy HO) G 01 SHSUOdSIY 6090 PIRY HIOL] 60/51-TIiE PIRY IA (SWBE:T]) ¥ ‘SUByuAr ) BOSWIGeY ‘qf) mdag
(ANINO3Y 30a1d a3pug
[LIWWo) PO PO/ MY 2bI1 Ay YUoN 01 mns NOISTA NYEEN GINDISSV FosEl 4T :add
¢ {0} sesuedsay Yd44 Hugng HOTY REired fird
0 uosaads ] W dd HOZie 110TFT
0 sonziedar] sueid 2Tpiig) jrutd 1108571 MOTS 1L
0 uBisa( femy LIOTCLT Oz TS
a uoNERNSAAN] tIepUNG § 3ApLIG 010T8TP SUOTIE LTI
0 £aaung jlog 600 11T 600T/6179
] RS LN glozenTl | otedmntl
) ) o uotsinbIy sy LTy DI0T9E
0591 000 152 0 jesosddy (f § T DIOEITHS 010ER1S
0Co 000 MOU FOOL/EE IR DDOO0DLE'TE Wy 53 150D 15D 0 Eanaddy jruld Sueld Al 21O olOTE/8
ool 000 MOd VOOL/OLTT 2RO T 000"PeF Y 154 1507 MOd 0 __E.nﬁsr_hs__,_ Aand 0I0T/TR olaTiE
- gl | 4 o 0 uon2dsuf Y id OTTUF 010t
7 - ik » 4 0
soly Id rosbulidl (1 O000FsSE 'y iy 15 1800 MOH 0 WSUIRIGE) UL POF SOOT L0} e
P 1803 a5EUd eq WhyIsgEedd | g syuee | dimoig punasfiopuny | 600Z01T1 00T/ 1E7L
= . 0 uwdsac] 2Epug ARy | 00T LT HOUT BT
SINNOWV LS al £00T/9171 sumg Gewnaag | g00m1LT
ool LOOTSLTH AISHIURG paL] 600T/5T9
6 ROUT/6L Sundidvgy HIOT 6L
0 AWdHD ISNOA VA dsay wwe)pioy mal qiy| QIOTHTT 010
z BODTSTOL |EaosdUy PUIWUoITATT] 10T/
ol HOOE/OET 600T/9TT PIRH 25N} Batie) mRRULONI Stgng
g - Pt s e : 5] R00T6T:01 Apmy; Suuaudug aney HO0T: 0k
tu.wm._ cé.H E.N.ﬂ_"naqa il opcm ! d i 4 najdwe)) jeacsddy 1dadno)) juamadeuely 600Z/0F/L BT/
IS0Hdd 00T 00000 PaE 910T INON MOA =) el =
s : ¢ [Eaoddy 1da0U0 ) UDHINNSIOINLY INAIY 600T0EL GDOTH1Y
LSOTUd 0101 SISEIRHISU N {4 w1 MOd 5 ST e ST S i
s - ; b o Do L L % L ? 5 e a1 IR1S
00008 GAZIMOHLAOY  s00 060906 100T ([ 4d s S0TITe B00TITH0 PR R
yuny aeq L1320 pung 150 pasoiinig pascadidy TS [ LUOTAT wanklopaaag weouo 3 GO L
HSINLE 1H¥IY HSINIG LHVIS
1V THALIY ALV aFiroy GHHIN
- rodd aNo8
N “5i) 404 A0Ld volelodion gINH  INHLE NOISHO
44NS 390149 uogonsuOp MaN  -3dAL D0Md 10a9 * HOSNOMS
50 3YODHS SaIEN FONVHIHILNG 11d3DNOD {LOGS Ynm LENUOD) uEynsuas Awuiny TINVLITISNOD
THLIM 13T 3 IUNSYIN afueysaju;  FHHMOM 3dAL uBisaq ueqin A0
B 1009 1LSLE OHM N avig azoz : MA TICOW yoqy Agiaug e raHd
L10Z/9/8 T 3LVO 131 AIHOS s 11510 "ONDD BZLZUV-LY i diL (£5+20-5800-000HN iy
. L 11510 10 VINY By :0dW prg, TUNSIIRLONI
010Z/5L15¢ ¢ ILVA MOH IWOW D ALNGIO0
HON g £ kit
TALYa 13T LNOW SdNVH HOLDANNOD S8-1/00F HS -09ELel aErodd

-08€Z29.:1d HOd 140d3d SNLV1S NOLLONYLSNODINHd



